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Case 4A (𝑭 ∈ [𝟔, 𝟐𝟎], 𝒄𝒗 = 𝟕𝟏): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

BOSTON CBD BRAINTREE 11.92 4 12 221 -30145 -0.47% 269.18 -0.009 

WALTHAM ARLINGTON 6.44 2 6 50 -29356 -1.10% 189.03 -0.006 

BOSTON CBD RANDOLPH 12.63 2 6 87 -28433 -0.59% 226.92 -0.008 

BOSTON CBD FRAMINGHAM 20.46 2 6 95 -21800 -0.37% 218.19 -0.010 

BRAINTREE WEYMOUTH 3.82 2 20 32 -21665 -0.46% 38.80 -0.002 

BRAINTREE RANDOLPH 4.08 2 6 29 -20428 -0.83% 118.73 -0.006 

BEVERLY DANVERS 5.51 1 20 21 -17343 -0.46% -15.93 0.001 

WALTHAM NEWTON 5.21 1 20 54 -16333 -0.21% -120.32 0.007 

BROCKTON WHITMAN 4.46 2 6 23 -16175 -0.69% 83.73 -0.005 

LAWRENCE METHUEN 3.14 8 20 83 -15519 -0.37% -158.40 0.010 

LEXINGTON WALTHAM 4.18 1 20 18 -15363 -0.42% 0.72 0.000 

LEXINGTON BURLINGTON 5.47 2 6 24 -15309 -0.66% 141.79 -0.009 

BURLINGTON WOBURN 3.61 1 20 28 -14456 -0.42% -51.98 0.004 

DANVERS BEVERLY 5.51 1 20 19 -14447 -0.37% -5.68 0.000 

WALTHAM LEXINGTON 4.18 1 20 19 -14363 -0.41% -1.67 0.000 

PEABODY BEVERLY 8.34 2 6 26 -12700 -0.47% 128.22 -0.010 

WOBURN BURLINGTON 3.61 1 20 23 -12653 -0.39% -33.13 0.003 

BROCKTON EASTON 5.95 1 20 15 -11605 -0.26% 19.01 -0.002 

BURLINGTON BILLERICA 5.81 1 8 12 -11149 -0.38% 36.17 -0.003 

WEYMOUTH HINGHAM 4.65 1 20 24 -10868 -0.28% -32.73 0.003 

CONCORD ACTON 4.33 1 6 14 -10687 -0.33% 84.90 -0.008 

BOSTON DEDHAM 7.55 2 12 69 -10683 -0.09% 50.05 -0.005 

BILLERICA LOWELL 6.58 1 20 38 -10490 -0.24% -45.80 0.004 

WOBURN LEXINGTON 5.67 1 6 12 -10309 -0.49% 66.91 -0.006 

RANDOLPH BRAINTREE 4.08 2 6 26 -10280 -0.63% 97.55 -0.009 

DANVERS PEABODY 4.85 1 20 43 -10102 -0.36% -110.75 0.011 

BEVERLY PEABODY 8.34 1 10 18 -10045 -0.35% 47.75 -0.005 

NEWTON WELLESLEY 4.88 2 8 43 -9751 -0.31% 61.61 -0.006 

ACTON CONCORD 4.33 1 6 14 -9460 -0.34% 97.41 -0.010 

PEABODY DANVERS 4.85 1 20 33 -9172 -0.32% -76.20 0.008 

BILLERICA BURLINGTON 5.81 1 6 12 -9050 -0.38% 44.11 -0.005 

SALEM PEABODY 5.22 1 20 58 -9019 -0.33% -151.41 0.017 

HINGHAM WEYMOUTH 4.65 1 20 22 -8059 -0.21% -11.65 0.001 

CANTON STOUGHTON 4.94 1 6 17 -7846 -0.34% 148.00 -0.019 

BOSTON WINTHROP 9.36 2 6 106 -7490 -0.20% 108.30 -0.014 

LEXINGTON ARLINGTON 4.27 2 6 37 -7390 -0.41% 84.77 -0.011 

LEXINGTON WOBURN 5.67 1 6 11 -7156 -0.35% 83.50 -0.012 

BEDFORD BILLERICA 5.24 1 20 12 -7155 -0.24% 7.68 -0.001 

WEYMOUTH BRAINTREE 3.82 1 20 22 -6908 -0.26% -23.00 0.003 

WATERTOWN ARLINGTON 5.75 2 6 22 -6864 -0.46% 152.09 -0.022 

BURLINGTON WALTHAM 9.64 1 6 10 -6760 -0.27% 147.74 -0.022 

ARLINGTON LEXINGTON 4.27 2 6 40 -6589 -0.46% 79.43 -0.012 

WOBURN WAKEFIELD 5.89 1 6 12 -6408 -0.41% 64.23 -0.010 

BROCKTON E. BRIDGEW. 6.51 1 6 10 -6278 -0.27% 58.89 -0.009 

BROCKTON ABINGTON 5.29 2 6 18 -6147 -0.26% 77.12 -0.013 

CANTON NORWOOD 5.86 1 6 10 -6089 -0.33% 72.09 -0.012 

FRAMINGHAM MARLBORO. 9.72 1 20 9 -6005 -0.13% -4.61 0.001 

WELLESLEY NATICK 3.77 2 20 27 -5887 -0.21% 15.66 -0.003 

BROCKTON W. BRIDGEW. 4.77 1 6 12 -5883 -0.30% 52.75 -0.009 

ABINGTON BROCKTON 5.29 1 6 12 -5809 -0.31% 38.93 -0.007 
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Case 4A (𝑭 ∈ [𝟔, 𝟐𝟎], 𝒄𝒗 = 𝟕𝟏): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

MEDFORD CAMBRIDGE 4.01 3 20 135 -26 0.00% -321.35 12.602 

ARLINGTON SOMERVILLE 3.92 3 20 97 -28 0.00% -184.13 6.518 

WINCHESTER ARLINGTON 3.32 2 20 32 -9 0.00% -37.87 4.400 

MEDFORD SOMERVILLE 2.45 7 14 282 -113 -0.01% -437.49 3.870 

ARLINGTON CAMBRIDGE 4.14 4 16 161 -77 0.00% -231.57 3.003 

MALDEN MEDFORD 2.94 1 20 24 -26 0.00% -40.73 1.574 

GLOUCESTER ROCKPORT 5.59 3 10 60 -32 0.00% -45.74 1.416 

MALDEN EVERETT 2.09 4 16 116 -146 -0.02% -199.88 1.369 

EVERETT CHELSEA 1.81 1 14 25 -29 -0.01% -31.45 1.098 

EVERETT REVERE 3.89 1 18 25 -34 0.00% -33.23 0.967 

SOMERVILLE ARLINGTON 3.92 1 16 36 -50 0.00% -47.83 0.961 

CAMBRIDGE BELMONT 3.56 4 18 190 -461 -0.02% -384.72 0.834 

NEWTON CAMBRIDGE 6.98 1 14 50 -51 0.00% -39.84 0.788 

EVERETT MALDEN 2.09 1 16 36 -95 -0.01% -68.52 0.719 

CAMBRIDGE WATERTOWN 3.43 6 20 289 -1093 -0.04% -705.18 0.645 

BRAINTREE QUINCY 4.05 1 20 44 -173 -0.01% -104.52 0.606 

MELROSE MALDEN 2.46 2 18 108 -456 -0.05% -264.25 0.580 

WEYMOUTH QUINCY 6.14 2 12 113 -242 -0.01% -123.19 0.509 

SOMERVILLE MEDFORD 2.45 6 20 202 -1004 -0.05% -488.85 0.487 

BROOKLINE NEWTON 4.21 4 18 171 -624 -0.02% -300.70 0.482 

LYNN SWAMPSCOTT 4.13 2 12 99 -319 -0.03% -133.99 0.420 

BELMONT CAMBRIDGE 3.56 1 16 48 -204 -0.01% -85.26 0.418 

TAUNTON RAYNHAM 3.79 2 18 13 -14 0.00% -5.17 0.362 

CHELSEA EVERETT 1.81 4 16 73 -227 -0.04% -79.49 0.351 

SWAMPSCOTT LYNN 4.13 2 12 100 -482 -0.05% -138.42 0.287 

LAWRENCE HAVERHILL 8.50 3 8 76 -115 0.00% -30.85 0.268 

CAMBRIDGE MEDFORD 4.01 5 16 287 -2094 -0.08% -560.00 0.267 

WATERTOWN CAMBRIDGE 3.43 1 20 32 -233 -0.01% -62.21 0.267 

LYNN MARBLEHEAD 7.38 1 12 42 -109 -0.01% -27.74 0.255 

NEWTON WATERTOWN 3.80 6 20 88 -92 0.00% -20.92 0.228 

MALDEN MELROSE 2.46 3 10 108 -208 -0.02% -47.17 0.227 

N. ATTLEBOR. ATTLEBORO 6.19 5 20 41 -177 0.00% -39.86 0.225 

CAMBRIDGE WALTHAM 6.85 3 18 176 -1167 -0.03% -261.64 0.224 

WALTHAM WATERTOWN 4.46 6 20 180 -1337 -0.04% -292.59 0.219 

LYNN REVERE 5.52 2 14 119 -905 -0.06% -195.29 0.216 

LYNN SALEM 5.61 3 14 148 -949 -0.04% -203.55 0.214 

ANDOVER LAWRENCE 4.80 4 20 53 -545 -0.02% -102.67 0.188 

MEDFORD MALDEN 2.94 1 20 26 -238 -0.01% -41.38 0.174 

MEDFORD ARLINGTON 3.64 4 20 65 -261 -0.02% -40.93 0.157 

ROCKPORT GLOUCESTER 5.59 1 20 32 -643 -0.03% -95.48 0.148 

WALTHAM CAMBRIDGE 6.85 3 20 180 -2531 -0.08% -344.56 0.136 

PEABODY LYNN 5.29 1 20 59 -1150 -0.04% -141.21 0.123 

MALDEN SOMERVILLE 4.89 2 16 81 -849 -0.07% -100.26 0.118 

CHELSEA REVERE 2.75 1 16 28 -305 -0.03% -34.07 0.112 

SOMERVILLE MALDEN 4.89 2 16 58 -198 -0.01% -22.01 0.111 

BOSTON CBD WINTHROP 5.93 6 16 247 -3420 -0.13% -309.76 0.091 

BELMONT WATERTOWN 3.23 5 20 69 -973 -0.08% -85.00 0.087 

QUINCY BRAINTREE 4.05 5 18 131 -1430 -0.03% -124.74 0.087 

BOSTON MILTON 5.58 2 20 72 -1053 -0.01% -80.10 0.076 

READING WAKEFIELD 3.41 2 14 36 -126 -0.01% -9.22 0.073 
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Case 5A (∆𝑭 = 𝟎, 𝒄𝒗 = 𝟕𝟏): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

WALTHAM NEWTON 5.21 3 5.58 164 -97880 -1.28% 56.43 -0.001 

FRAMINGHAM NATICK 6.94 2 0.00 70 -60656 -0.97% 49.60 -0.001 

WALTHAM WATERTOWN 4.46 5 0.99 242 -47862 -1.40% 249.94 -0.005 

BOSTON CBD WINTHROP 5.93 5 3.72 273 -46552 -1.80% 149.01 -0.003 

NEWTON WALTHAM 5.21 2 4.77 103 -46348 -0.70% 51.93 -0.001 

CAMBRIDGE NEWTON 6.98 3 8.71 154 -46158 -0.85% 32.55 -0.001 

BRAINTREE WEYMOUTH 3.82 2 6.87 43 -39866 -0.84% 101.41 -0.003 

NEWTON WATERTOWN 3.80 2 3.02 94 -37943 -1.28% 47.11 -0.001 

QUINCY BRAINTREE 4.05 3 5.53 156 -37323 -0.77% 23.46 -0.001 

SALEM PEABODY 5.22 2 5.14 102 -35448 -1.28% 18.46 -0.001 

LAWRENCE METHUEN 3.14 1 0.00 50 -35197 -0.85% 17.19 0.000 

WATERTOWN CAMBRIDGE 3.43 3 1.85 168 -34398 -1.33% 98.24 -0.003 

DEDHAM BOSTON 7.55 3 8.32 151 -34309 -0.43% 62.29 -0.002 

NORWOOD WALPOLE 5.16 2 1.38 52 -33804 -1.11% 67.71 -0.002 

CHELMSFORD LOWELL 4.63 1 0.00 37 -32258 -0.74% 19.06 -0.001 

BOSTON CBD NORWOOD 14.70 3 8.38 179 -30980 -0.51% 178.01 -0.006 

BEVERLY DANVERS 5.51 1 3.43 30 -29429 -0.78% 40.00 -0.001 

SOMERVILLE MEDFORD 2.45 5 1.88 280 -29291 -1.40% 102.88 -0.004 

QUINCY WEYMOUTH 6.14 2 5.86 107 -28915 -0.50% 31.76 -0.001 

PEABODY SALEM 5.22 2 2.90 65 -28259 -1.04% 79.98 -0.003 

ANDOVER LAWRENCE 4.80 2 0.00 59 -26602 -0.89% 43.42 -0.002 

BURLINGTON WOBURN 3.61 1 2.92 40 -26536 -0.78% 26.05 -0.001 

LEXINGTON WALTHAM 4.18 1 3.52 25 -26480 -0.73% 48.94 -0.002 

PEABODY LYNN 5.29 3 1.46 134 -26474 -0.94% 174.51 -0.007 

WELLESLEY NEEDHAM 3.48 2 2.11 45 -25954 -1.29% 44.66 -0.002 

BOSTON CBD WOBURN 11.50 2 6.47 107 -25871 -0.76% 49.09 -0.002 

BRAINTREE QUINCY 4.05 3 3.39 162 -25797 -0.77% 64.74 -0.003 

NEEDHAM WELLESLEY 3.48 2 1.75 40 -25385 -1.27% 46.94 -0.002 

DANVERS BEVERLY 5.51 1 4.81 27 -25287 -0.65% 38.53 -0.002 

WALTHAM LEXINGTON 4.18 1 3.77 26 -25117 -0.72% 47.68 -0.002 

LOWELL CHELMSFORD 4.63 1 0.00 31 -24856 -0.63% 19.06 -0.001 

WALTHAM ARLINGTON 6.44 2 10.07 46 -24407 -0.91% 158.52 -0.006 

WATERTOWN WALTHAM 4.46 2 1.86 98 -24086 -0.77% 83.94 -0.003 

WELLESLEY NEWTON 4.88 2 3.76 68 -23926 -0.87% 73.08 -0.003 

N. ATTLEBOR. ATTLEBORO 6.19 1 0.00 27 -23826 -0.57% 21.49 -0.001 

WALTHAM BELMONT 3.91 2 1.86 91 -23616 -1.18% 79.33 -0.003 

WOBURN BURLINGTON 3.61 1 3.61 33 -23578 -0.73% 27.85 -0.001 

BRAINTREE RANDOLPH 4.08 2 3.86 30 -22826 -0.93% 128.85 -0.006 

NEEDHAM NEWTON 4.49 2 1.43 69 -22400 -0.83% 105.92 -0.005 

WATERTOWN NEWTON 3.80 2 3.30 50 -22308 -0.74% 76.52 -0.003 

BELMONT WATERTOWN 3.23 2 1.99 76 -22053 -1.81% 37.65 -0.002 

MEDFORD SOMERVILLE 2.45 6 0.89 352 -21732 -1.12% 174.87 -0.008 

LOWELL TEWKSBURY 5.57 2 0.00 29 -21664 -0.74% 46.66 -0.002 

WALTHAM CAMBRIDGE 6.85 4 2.62 226 -21016 -0.69% 292.66 -0.014 

BELMONT CAMBRIDGE 3.56 3 2.54 162 -20199 -1.17% 84.20 -0.004 

CAMBRIDGE WATERTOWN 3.43 7 5.18 378 -20087 -0.67% 33.94 -0.002 

WEYMOUTH HINGHAM 4.65 1 4.61 30 -19808 -0.51% 26.59 -0.001 

FRAMINGHAM MARLBORO. 9.72 1 0.00 13 -19376 -0.41% 26.99 -0.001 

PEABODY DANVERS 4.85 1 1.10 44 -19331 -0.68% 33.77 -0.002 

DANVERS PEABODY 4.85 1 2.78 53 -19115 -0.69% 16.91 -0.001 
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Case 5A (∆𝑭 = 𝟎, 𝒄𝒗 = 𝟕𝟏): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

NEWTON BROOKLINE 4.21 5 6.37 286 -4138 -0.15% -18.77 0.005 

BOSTON CBD WEYMOUTH 14.56 2 23.10 112 -15873 -0.20% -60.75 0.004 

MILTON BOSTON 5.58 2 11.12 92 -7580 -0.12% -9.86 0.001 

LAWRENCE METHUEN 3.14 1 0.00 50 -35197 -0.85% 17.19 0.000 

SALEM PEABODY 5.22 2 5.14 102 -35448 -1.28% 18.46 -0.001 

WALTHAM NEWTON 5.21 3 5.58 164 -97880 -1.28% 56.43 -0.001 

CHELMSFORD LOWELL 4.63 1 0.00 37 -32258 -0.74% 19.06 -0.001 

QUINCY BRAINTREE 4.05 3 5.53 156 -37323 -0.77% 23.46 -0.001 

CAMBRIDGE NEWTON 6.98 3 8.71 154 -46158 -0.85% 32.55 -0.001 

LOWELL CHELMSFORD 4.63 1 0.00 31 -24856 -0.63% 19.06 -0.001 

FRAMINGHAM NATICK 6.94 2 0.00 70 -60656 -0.97% 49.60 -0.001 

DANVERS PEABODY 4.85 1 2.78 53 -19115 -0.69% 16.91 -0.001 

N. ATTLEBOR. ATTLEBORO 6.19 1 0.00 27 -23826 -0.57% 21.49 -0.001 

BOSTON MILTON 5.58 2 9.20 101 -13850 -0.15% 13.47 -0.001 

BURLINGTON WOBURN 3.61 1 2.92 40 -26536 -0.78% 26.05 -0.001 

HUDSON MARLBORO. 4.02 1 0.00 21 -17031 -0.75% 18.10 -0.001 

QUINCY WEYMOUTH 6.14 2 5.86 107 -28915 -0.50% 31.76 -0.001 

NEWTON WALTHAM 5.21 2 4.77 103 -46348 -0.70% 51.93 -0.001 

WOBURN BURLINGTON 3.61 1 3.61 33 -23578 -0.73% 27.85 -0.001 

NEWTON CAMBRIDGE 6.98 1 7.75 58 -3354 -0.11% 4.04 -0.001 

ATTLEBORO N. ATTLEBOR. 6.19 1 0.00 22 -17528 -0.44% 21.49 -0.001 

NEWTON WATERTOWN 3.80 2 3.02 94 -37943 -1.28% 47.11 -0.001 

WEYMOUTH HINGHAM 4.65 1 4.61 30 -19808 -0.51% 26.59 -0.001 

BEVERLY DANVERS 5.51 1 3.43 30 -29429 -0.78% 40.00 -0.001 

LAWRENCE N. ANDOVER 4.46 1 0.00 22 -13672 -0.61% 18.85 -0.001 

FRAMINGHAM MARLBORO. 9.72 1 0.00 13 -19376 -0.41% 26.99 -0.001 

WEYMOUTH QUINCY 6.14 2 5.29 119 -4390 -0.23% 6.64 -0.002 

DANVERS BEVERLY 5.51 1 4.81 27 -25287 -0.65% 38.53 -0.002 

ANDOVER LAWRENCE 4.80 2 0.00 59 -26602 -0.89% 43.42 -0.002 

CAMBRIDGE WATERTOWN 3.43 7 5.18 378 -20087 -0.67% 33.94 -0.002 

BELMONT WATERTOWN 3.23 2 1.99 76 -22053 -1.81% 37.65 -0.002 

SALEM MARBLEHEAD 3.75 2 4.58 105 -18563 -1.45% 31.87 -0.002 

WELLESLEY NEEDHAM 3.48 2 2.11 45 -25954 -1.29% 44.66 -0.002 

PEABODY DANVERS 4.85 1 1.10 44 -19331 -0.68% 33.77 -0.002 

DEDHAM BOSTON 7.55 3 8.32 151 -34309 -0.43% 62.29 -0.002 

LEXINGTON WALTHAM 4.18 1 3.52 25 -26480 -0.73% 48.94 -0.002 

NEEDHAM WELLESLEY 3.48 2 1.75 40 -25385 -1.27% 46.94 -0.002 

FRAMINGHAM ASHLAND 9.19 1 0.00 16 -13998 -0.42% 26.17 -0.002 

BOSTON CBD WOBURN 11.50 2 6.47 107 -25871 -0.76% 49.09 -0.002 

WALTHAM LEXINGTON 4.18 1 3.77 26 -25117 -0.72% 47.68 -0.002 

ASHLAND FRAMINGHAM 9.19 1 0.00 16 -13213 -0.44% 26.17 -0.002 

BILLERICA LOWELL 6.58 1 6.94 43 -18874 -0.43% 37.50 -0.002 

NORWOOD WALPOLE 5.16 2 1.38 52 -33804 -1.11% 67.71 -0.002 

LOWELL TEWKSBURY 5.57 2 0.00 29 -21664 -0.74% 46.66 -0.002 

LYNN SWAMPSCOTT 4.13 2 3.23 117 -4665 -0.44% 10.15 -0.002 

MEDFORD MALDEN 2.94 2 4.00 86 -17321 -0.97% 39.33 -0.002 

FOXBOROUGH MANSFIELD 4.03 1 0.00 13 -7896 -0.45% 18.12 -0.002 

NORWOOD WESTWOOD 2.22 1 0.83 26 -10392 -0.74% 24.25 -0.002 

SOMERVILLE ARLINGTON 3.92 2 4.14 99 -15958 -0.99% 37.95 -0.002 

WATERTOWN BELMONT 3.23 2 1.92 66 -17157 -1.35% 41.38 -0.002 

  



94 

 

Case 1B (𝑭 = 𝟎, 𝒄𝒗 = 𝟎): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

WALTHAM NEWTON 5.21 3 0 179 -116025 -1.52% 136.48 -0.001 

BOSTON CBD WEYMOUTH 14.56 4 0 206 -92352 -1.16% 568.77 -0.006 

CAMBRIDGE NEWTON 6.98 3 0 177 -68959 -1.27% 176.38 -0.003 

FRAMINGHAM NATICK 6.94 2 0 69 -60276 -0.96% 21.67 0.000 

BOSTON CBD WINTHROP 5.93 5 0 281 -56389 -2.18% 206.34 -0.004 

NEWTON WALTHAM 5.21 2 0 114 -56114 -0.85% 84.37 -0.002 

BOSTON CBD BRAINTREE 11.92 5 0 260 -55245 -0.86% 630.17 -0.011 

DEDHAM BOSTON 7.55 3 0 171 -52643 -0.65% 183.83 -0.003 

WOBURN BURLINGTON 3.61 2 0 67 -52622 -1.62% 56.26 -0.001 

BRAINTREE WEYMOUTH 3.82 2 0 50 -50887 -1.08% 100.31 -0.002 

WALTHAM WATERTOWN 4.46 5 0 245 -49950 -1.46% 172.24 -0.003 

QUINCY BRAINTREE 4.05 3 0 171 -47908 -0.99% 106.49 -0.002 

BOSTON CBD NORWOOD 14.70 4 0 215 -46318 -0.76% 407.14 -0.009 

BOSTON CBD RANDOLPH 12.63 2 0 97 -44945 -0.93% 218.80 -0.005 

NEWTON WATERTOWN 3.80 2 0 100 -42126 -1.42% 53.84 -0.001 

SALEM PEABODY 5.22 2 0 108 -41532 -1.50% 65.79 -0.002 

QUINCY WEYMOUTH 6.14 2 0 118 -39171 -0.68% 92.97 -0.002 

BOSTON CBD FRAMINGHAM 20.46 2 0 103 -39011 -0.66% 224.19 -0.006 

BOSTON CBD WOBURN 11.50 2 0 116 -38092 -1.12% 112.16 -0.003 

WALTHAM ARLINGTON 6.44 2 0 55 -37754 -1.41% 158.41 -0.004 

WATERTOWN CAMBRIDGE 3.43 3 0 174 -37330 -1.44% 84.81 -0.002 

BOSTON MILTON 5.58 3 0 165 -35070 -0.38% 170.63 -0.005 

NORWOOD WALPOLE 5.16 2 0 52 -35037 -1.15% 44.58 -0.001 

LAWRENCE METHUEN 3.14 1 0 49 -34888 -0.84% 4.90 0.000 

BOSTON DEDHAM 7.55 2 0 97 -34033 -0.29% 128.09 -0.004 

BEVERLY DANVERS 5.51 1 0 32 -32213 -0.86% 34.13 -0.001 

CHELMSFORD LOWELL 4.63 1 0 37 -32169 -0.73% 7.22 0.000 

SOMERVILLE MEDFORD 2.45 5 0 287 -31887 -1.52% 101.85 -0.003 

PEABODY SALEM 5.22 2 0 68 -31557 -1.16% 67.21 -0.002 

CAMBRIDGE WATERTOWN 3.43 7 0 410 -31501 -1.05% 223.92 -0.007 

BRAINTREE QUINCY 4.05 3 0 170 -30261 -0.90% 91.32 -0.003 

DANVERS BEVERLY 5.51 1 0 30 -29304 -0.75% 37.72 -0.001 

LEXINGTON WALTHAM 4.18 1 0 27 -29159 -0.80% 38.60 -0.001 

BURLINGTON WOBURN 3.61 1 0 42 -28810 -0.84% 25.37 -0.001 

PEABODY LYNN 5.29 3 0 136 -28272 -1.01% 127.67 -0.005 

WALTHAM LEXINGTON 4.18 1 0 28 -27850 -0.80% 38.99 -0.001 

WELLESLEY NEWTON 4.88 2 0 71 -27829 -1.01% 69.59 -0.003 

WELLESLEY NEEDHAM 3.48 2 0 46 -27718 -1.38% 29.83 -0.001 

NEEDHAM WELLESLEY 3.48 2 0 41 -26835 -1.34% 27.75 -0.001 

BRAINTREE RANDOLPH 4.08 2 0 33 -26801 -1.09% 94.73 -0.004 

LYNN PEABODY 5.29 2 0 91 -26596 -1.00% 85.38 -0.003 

BROOKLINE NEWTON 4.21 4 0 226 -26512 -0.89% 148.95 -0.006 

ANDOVER LAWRENCE 4.80 2 0 59 -26478 -0.89% 14.97 -0.001 

WATERTOWN WALTHAM 4.46 2 0 102 -26198 -0.84% 68.31 -0.003 

WALTHAM CAMBRIDGE 6.85 4 0 231 -25983 -0.85% 254.26 -0.010 

WATERTOWN NEWTON 3.80 2 0 54 -25975 -0.86% 61.50 -0.002 

WALTHAM BELMONT 3.91 2 0 93 -25465 -1.27% 61.87 -0.002 

WELLESLEY NATICK 3.77 2 0 42 -24940 -0.87% 70.40 -0.003 

NEWTON CAMBRIDGE 6.98 2 0 120 -24874 -0.79% 106.06 -0.004 

LOWELL CHELMSFORD 4.63 1 0 30 -24740 -0.63% 7.22 0.000 
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Case 1B (𝑭 = 𝟎, 𝒄𝒗 = 𝟎): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

LAWRENCE METHUEN 3.14 1 0 49 -34888 -0.84% 4.90 0.000 

CHELMSFORD LOWELL 4.63 1 0 37 -32169 -0.73% 7.22 0.000 

LOWELL CHELMSFORD 4.63 1 0 30 -24740 -0.63% 7.22 0.000 

FRAMINGHAM NATICK 6.94 2 0 69 -60276 -0.96% 21.67 0.000 

HUDSON MARLBORO. 4.02 1 0 21 -16856 -0.74% 6.27 0.000 

N. ATTLEBOR. ATTLEBORO 6.19 1 0 26 -23534 -0.57% 9.65 0.000 

LAWRENCE N. ANDOVER 4.46 1 0 21 -13472 -0.61% 6.95 -0.001 

ATTLEBORO N. ATTLEBOR. 6.19 1 0 22 -17267 -0.43% 9.65 -0.001 

ANDOVER LAWRENCE 4.80 2 0 59 -26478 -0.89% 14.97 -0.001 

FRAMINGHAM MARLBORO. 9.72 1 0 13 -19111 -0.41% 15.16 -0.001 

LOWELL TEWKSBURY 5.57 2 0 29 -21452 -0.73% 17.37 -0.001 

FOXBOROUGH MANSFIELD 4.03 1 0 13 -7771 -0.45% 6.29 -0.001 

BURLINGTON WOBURN 3.61 1 0 42 -28810 -0.84% 25.37 -0.001 

MILFORD HOPEDALE 2.62 1 0 11 -4155 -0.62% 4.08 -0.001 

FRAMINGHAM ASHLAND 9.19 1 0 16 -13885 -0.41% 14.34 -0.001 

NEEDHAM WELLESLEY 3.48 2 0 41 -26835 -1.34% 27.75 -0.001 

MANSFIELD FOXBOROUGH 4.03 1 0 12 -6034 -0.40% 6.29 -0.001 

BEVERLY DANVERS 5.51 1 0 32 -32213 -0.86% 34.13 -0.001 

ROCKPORT GLOUCESTER 5.59 2 0 61 -16406 -0.80% 17.43 -0.001 

WOBURN BURLINGTON 3.61 2 0 67 -52622 -1.62% 56.26 -0.001 

WELLESLEY NEEDHAM 3.48 2 0 46 -27718 -1.38% 29.83 -0.001 

ASHLAND FRAMINGHAM 9.19 1 0 16 -13048 -0.43% 14.34 -0.001 

NEWBURYP. AMESBURY 5.14 1 0 11 -6959 -0.57% 8.02 -0.001 

DANVERS PEABODY 4.85 1 0 55 -20667 -0.75% 24.12 -0.001 

NORWOOD WESTWOOD 2.22 1 0 26 -10607 -0.75% 12.39 -0.001 

WALTHAM NEWTON 5.21 3 0 179 -116025 -1.52% 136.48 -0.001 

PEABODY DANVERS 4.85 1 0 45 -19886 -0.70% 23.42 -0.001 

WEYMOUTH HINGHAM 4.65 1 0 32 -22771 -0.59% 27.13 -0.001 

SOUTHBORO. MARLBORO. 3.66 1 0 9 -4639 -0.35% 5.71 -0.001 

WESTBORO. NORTHBORO. 4.56 1 0 10 -5717 -0.37% 7.11 -0.001 

TAUNTON RAYNHAM 3.79 1 0 10 -4731 -0.20% 5.91 -0.001 

NORWOOD WALPOLE 5.16 2 0 52 -35037 -1.15% 44.58 -0.001 

NEWTON WATERTOWN 3.80 2 0 100 -42126 -1.42% 53.84 -0.001 

DANVERS BEVERLY 5.51 1 0 30 -29304 -0.75% 37.72 -0.001 

LEXINGTON WALTHAM 4.18 1 0 27 -29159 -0.80% 38.60 -0.001 

BELMONT WATERTOWN 3.23 2 0 79 -23628 -1.94% 31.42 -0.001 

MARLBORO. HUDSON 4.02 2 0 21 -9187 -0.36% 12.53 -0.001 

WALTHAM LEXINGTON 4.18 1 0 28 -27850 -0.80% 38.99 -0.001 

PLAINVILLE N. ATTLEBOR. 3.25 1 0 10 -3556 -0.36% 5.07 -0.001 

NEWTON WALTHAM 5.21 2 0 114 -56114 -0.85% 84.37 -0.002 

SALEM PEABODY 5.22 2 0 108 -41532 -1.50% 65.79 -0.002 

FRANKLIN BELLINGHAM 4.09 1 0 9 -3973 -0.25% 6.38 -0.002 

GLOUCESTER ROCKPORT 5.59 2 0 60 -10755 -0.46% 17.43 -0.002 

WATERTOWN BELMONT 3.23 2 0 69 -18626 -1.46% 30.96 -0.002 

WOBURN READING 4.99 1 0 16 -11572 -0.68% 19.46 -0.002 

BEDFORD BILLERICA 5.24 1 0 18 -16727 -0.57% 29.20 -0.002 

WEYMOUTH BRAINTREE 3.82 1 0 32 -16354 -0.61% 30.27 -0.002 

LOWELL TYNGSBORO. 7.38 1 0 11 -6010 -0.31% 11.51 -0.002 

CHELMSFORD WESTFORD 4.51 1 0 9 -3633 -0.20% 7.04 -0.002 

BURLINGTON BILLERICA 5.81 1 0 14 -15656 -0.53% 30.42 -0.002 
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Case 2B (𝑭 = 𝟖, 𝒄𝒗 = 𝟎): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

WALTHAM NEWTON 5.21 3 8 156 -88961 -1.16% -87.63 0.001 

BOSTON CBD WEYMOUTH 14.56 3 8 176 -66755 -0.84% 174.25 -0.003 

CAMBRIDGE NEWTON 6.98 3 8 155 -46520 -0.86% -45.93 0.001 

BOSTON CBD BRAINTREE 11.92 4 8 234 -45595 -0.71% 168.48 -0.004 

BRAINTREE WEYMOUTH 3.82 2 8 42 -37666 -0.80% 39.89 -0.001 

LAWRENCE METHUEN 3.14 8 8 107 -36167 -0.87% -113.87 0.003 

DEDHAM BOSTON 7.55 3 8 150 -32914 -0.41% -31.25 0.001 

SALEM PEABODY 5.22 2 8 98 -31729 -1.14% -74.44 0.002 

BEVERLY DANVERS 5.51 1 8 27 -25551 -0.68% -4.31 0.000 

BOSTON CBD RANDOLPH 12.63 2 8 84 -23439 -0.49% 98.95 -0.004 

LEXINGTON WALTHAM 4.18 1 8 23 -22971 -0.63% 5.57 0.000 

DANVERS BEVERLY 5.51 1 8 25 -22625 -0.58% 1.88 0.000 

BOSTON CBD WOBURN 11.50 2 8 105 -22513 -0.66% -37.98 0.002 

BURLINGTON WOBURN 3.61 1 8 35 -22338 -0.65% -25.35 0.001 

WALTHAM LEXINGTON 4.18 1 8 24 -21800 -0.62% 4.75 0.000 

WOBURN BURLINGTON 3.61 1 8 30 -20115 -0.62% -15.17 0.001 

BRAINTREE RANDOLPH 4.08 2 8 28 -18471 -0.75% 54.95 -0.003 

BROCKTON EASTON 5.95 1 8 19 -18161 -0.41% 22.62 -0.001 

BILLERICA LOWELL 6.58 1 8 42 -18027 -0.41% 2.49 0.000 

BOSTON DEDHAM 7.55 2 8 77 -17516 -0.15% 17.13 -0.001 

PEABODY LYNN 5.29 2 8 111 -17445 -0.62% -74.62 0.004 

WEYMOUTH HINGHAM 4.65 1 8 29 -17427 -0.45% -13.77 0.001 

BOSTON CBD FRAMINGHAM 20.46 2 8 92 -16552 -0.28% 92.46 -0.006 

WATERTOWN NEWTON 3.80 2 8 43 -16415 -0.54% -0.11 0.000 

WELLESLEY NATICK 3.77 2 8 36 -16233 -0.57% 19.26 -0.001 

DANVERS PEABODY 4.85 1 8 50 -15930 -0.58% -46.86 0.003 

SALEM MARBLEHEAD 3.75 2 8 101 -15920 -1.24% -80.30 0.005 

PEABODY DANVERS 4.85 1 8 40 -15072 -0.53% -33.67 0.002 

BOSTON MILTON 5.58 2 8 104 -14943 -0.16% -34.92 0.002 

BROCKTON WHITMAN 4.46 2 8 22 -14412 -0.62% 35.51 -0.002 

HINGHAM WEYMOUTH 4.65 1 8 28 -14368 -0.37% 3.78 0.000 

LEXINGTON BURLINGTON 5.47 2 8 23 -13571 -0.59% 71.64 -0.005 

FRAMINGHAM MARLBORO. 9.72 1 8 11 -13237 -0.28% -1.11 0.000 

SAUGUS LYNN 3.42 2 8 42 -12646 -0.64% 14.48 -0.001 

BEDFORD BILLERICA 5.24 1 8 15 -12439 -0.42% 7.40 -0.001 

NEWTON WATERTOWN 3.80 1 8 47 -12151 -0.41% -39.80 0.003 

WEYMOUTH BRAINTREE 3.82 1 8 28 -12100 -0.45% -9.29 0.001 

NEWTON WALTHAM 5.21 1 8 42 -11951 -0.18% -17.52 0.001 

NORWOOD WALPOLE 5.16 1 8 26 -11778 -0.39% -14.38 0.001 

WALTHAM ARLINGTON 6.44 1 8 29 -11454 -0.43% 38.20 -0.003 

BEVERLY PEABODY 8.34 1 8 18 -11155 -0.38% 24.63 -0.002 

BURLINGTON BILLERICA 5.81 1 8 12 -11149 -0.38% 13.78 -0.001 

PEABODY BEVERLY 8.34 2 8 25 -10847 -0.40% 63.54 -0.006 

CHELMSFORD LOWELL 4.63 8 8 74 -10767 -0.25% -47.77 0.004 

WALTHAM CAMBRIDGE 6.85 4 8 214 -10711 -0.35% -51.90 0.005 

WELLESLEY NEEDHAM 3.48 1 8 21 -9774 -0.49% -14.86 0.002 

NEWTON WELLESLEY 4.88 2 8 43 -9751 -0.31% 12.56 -0.001 

CONCORD ACTON 4.33 1 8 13 -9745 -0.30% 41.64 -0.004 

BOSTON CBD NORWOOD 14.70 4 8 190 -9726 -0.16% 134.23 -0.014 

CAMBRIDGE WALTHAM 6.85 4 8 229 -9714 -0.24% -66.69 0.007 
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Case 2B (𝑭 = 𝟖, 𝒄𝒗 = 𝟎): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

MALDEN EVERETT 2.09 5 8 133 -128 -0.02% -113.63 0.885 

LAWRENCE HAVERHILL 8.50 3 8 76 -115 0.00% -69.12 0.601 

MELROSE MALDEN 2.46 4 8 162 -577 -0.07% -150.39 0.261 

READING WAKEFIELD 3.41 1 8 23 -41 0.00% -10.63 0.260 

LYNN SWAMPSCOTT 4.13 3 8 128 -658 -0.06% -121.11 0.184 

MEDFORD SOMERVILLE 2.45 8 8 313 -1626 -0.08% -293.16 0.180 

SWAMPSCOTT LYNN 4.13 3 8 128 -739 -0.07% -124.17 0.168 

EVERETT MALDEN 2.09 5 8 122 -627 -0.07% -93.49 0.149 

NEWBURYP. NEWBURY 4.05 2 8 15 -56 -0.01% -8.24 0.148 

ROCKPORT GLOUCESTER 5.59 4 8 65 -446 -0.02% -58.36 0.131 

NEWTON BROOKLINE 4.21 5 8 280 -1714 -0.06% -219.66 0.128 

LYNN SALEM 5.61 4 8 177 -950 -0.04% -121.42 0.128 

WINCHESTER MEDFORD 3.62 1 8 34 -171 -0.02% -20.29 0.119 

WATERTOWN BELMONT 3.23 6 8 78 -178 -0.01% -19.08 0.107 

ARLINGTON CAMBRIDGE 4.14 5 8 192 -1285 -0.05% -110.40 0.086 

CAMBRIDGE EVERETT 4.41 3 8 152 -1188 -0.09% -101.04 0.085 

EVERETT CHELSEA 1.81 4 8 71 -682 -0.13% -47.93 0.070 

MALDEN SOMERVILLE 4.89 1 8 51 -542 -0.04% -34.08 0.063 

MALDEN MELROSE 2.46 3 8 113 -1255 -0.13% -78.21 0.062 

LOWELL CHELMSFORD 4.63 8 8 65 -585 -0.01% -35.65 0.061 

CAMBRIDGE MEDFORD 4.01 6 8 329 -5264 -0.19% -291.00 0.055 

SOMERVILLE MEDFORD 2.45 8 8 252 -3849 -0.18% -198.09 0.051 

BELMONT CAMBRIDGE 3.56 5 8 156 -1529 -0.09% -77.90 0.051 

LYNN REVERE 5.52 3 8 152 -2914 -0.18% -127.34 0.044 

CAMBRIDGE WATERTOWN 3.43 8 8 360 -5971 -0.20% -260.64 0.044 

TAUNTON RAYNHAM 3.79 3 8 19 -225 -0.01% -9.59 0.043 

CAMBRIDGE BELMONT 3.56 5 8 233 -4193 -0.19% -166.00 0.040 

WEYMOUTH QUINCY 6.14 2 8 116 -2553 -0.14% -98.55 0.039 

GLOUCESTER ROCKPORT 5.59 3 8 62 -1822 -0.08% -62.66 0.034 

BROOKLINE NEWTON 4.21 5 8 201 -3930 -0.13% -102.52 0.026 

MARBLEHEAD LYNN 7.38 2 8 69 -916 -0.07% -22.35 0.024 

BEDFORD LEXINGTON 4.47 1 8 32 -792 -0.06% -18.00 0.023 

MEDFORD CAMBRIDGE 4.01 4 8 177 -6014 -0.31% -131.03 0.022 

ARLINGTON SOMERVILLE 3.92 1 8 50 -1936 -0.13% -41.01 0.021 

REVERE LYNN 5.52 3 8 84 -1844 -0.10% -36.61 0.020 

CHELSEA EVERETT 1.81 1 8 38 -2173 -0.36% -38.27 0.018 

MILFORD HOPEDALE 2.62 3 8 21 -1051 -0.16% -17.43 0.017 

LYNN MARBLEHEAD 7.38 1 8 45 -1656 -0.11% -25.88 0.016 

ANDOVER LAWRENCE 4.80 5 8 65 -3594 -0.12% -55.39 0.015 

HUDSON MARLBORO. 4.02 6 8 42 -1463 -0.06% -22.33 0.015 

FRAMINGHAM NATICK 6.94 8 8 77 -1725 -0.03% -23.80 0.014 

CHELSEA REVERE 2.75 5 8 92 -674 -0.07% -9.25 0.014 

BOSTON CBD WINTHROP 5.93 7 8 264 -7255 -0.28% -88.93 0.012 

SOMERVILLE ARLINGTON 3.92 1 8 45 -2818 -0.17% -32.76 0.012 

BRAINTREE QUINCY 4.05 5 8 158 -7185 -0.21% -73.70 0.010 

SALEM DANVERS 5.97 1 8 36 -1437 -0.12% -14.23 0.010 

N. ATTLEBOR. PLAINVILLE 3.25 2 8 15 -1081 -0.12% -10.68 0.010 

REVERE CHELSEA 2.75 3 8 65 -2292 -0.28% -22.16 0.010 

NEWTON CAMBRIDGE 6.98 1 8 58 -3101 -0.10% -29.92 0.010 

WATERTOWN CAMBRIDGE 3.43 6 8 157 -5918 -0.23% -55.97 0.009 
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Case 3B (𝑭 ≤ 𝟐𝟎, 𝒄𝒗 = 𝟎): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

MALDEN EVERETT 2.09 5 8 133 -128 -0.02% -113.63 0.885 

LAWRENCE HAVERHILL 8.50 3 8 76 -115 0.00% -69.12 0.601 

MELROSE MALDEN 2.46 4 8 162 -577 -0.07% -150.39 0.261 

READING WAKEFIELD 3.41 1 8 23 -41 0.00% -10.63 0.260 

LYNN SWAMPSCOTT 4.13 3 8 128 -658 -0.06% -121.11 0.184 

MEDFORD SOMERVILLE 2.45 8 8 313 -1626 -0.08% -293.16 0.180 

SWAMPSCOTT LYNN 4.13 3 8 128 -739 -0.07% -124.17 0.168 

EVERETT MALDEN 2.09 5 8 122 -627 -0.07% -93.49 0.149 

NEWBURYP. NEWBURY 4.05 2 8 15 -56 -0.01% -8.24 0.148 

ROCKPORT GLOUCESTER 5.59 4 8 65 -446 -0.02% -58.36 0.131 

NEWTON BROOKLINE 4.21 5 8 280 -1714 -0.06% -219.66 0.128 

LYNN SALEM 5.61 4 8 177 -950 -0.04% -121.42 0.128 

WINCHESTER MEDFORD 3.62 1 8 34 -171 -0.02% -20.29 0.119 

WATERTOWN BELMONT 3.23 6 8 78 -178 -0.01% -19.08 0.107 

ARLINGTON CAMBRIDGE 4.14 5 8 192 -1285 -0.05% -110.40 0.086 

CAMBRIDGE EVERETT 4.41 3 8 152 -1188 -0.09% -101.04 0.085 

EVERETT CHELSEA 1.81 4 8 71 -682 -0.13% -47.93 0.070 

MALDEN SOMERVILLE 4.89 1 8 51 -542 -0.04% -34.08 0.063 

MALDEN MELROSE 2.46 3 8 113 -1255 -0.13% -78.21 0.062 

LOWELL CHELMSFORD 4.63 8 8 65 -585 -0.01% -35.65 0.061 

CAMBRIDGE MEDFORD 4.01 6 8 329 -5264 -0.19% -291.00 0.055 

SOMERVILLE MEDFORD 2.45 8 8 252 -3849 -0.18% -198.09 0.051 

BELMONT CAMBRIDGE 3.56 5 8 156 -1529 -0.09% -77.90 0.051 

LYNN REVERE 5.52 3 8 152 -2914 -0.18% -127.34 0.044 

CAMBRIDGE WATERTOWN 3.43 8 8 360 -5971 -0.20% -260.64 0.044 

TAUNTON RAYNHAM 3.79 3 8 19 -225 -0.01% -9.59 0.043 

CAMBRIDGE BELMONT 3.56 5 8 233 -4193 -0.19% -166.00 0.040 

WEYMOUTH QUINCY 6.14 2 8 116 -2553 -0.14% -98.55 0.039 

GLOUCESTER ROCKPORT 5.59 3 8 62 -1822 -0.08% -62.66 0.034 

BROOKLINE NEWTON 4.21 5 8 201 -3930 -0.13% -102.52 0.026 

MARBLEHEAD LYNN 7.38 2 8 69 -916 -0.07% -22.35 0.024 

BEDFORD LEXINGTON 4.47 1 8 32 -792 -0.06% -18.00 0.023 

MEDFORD CAMBRIDGE 4.01 4 8 177 -6014 -0.31% -131.03 0.022 

ARLINGTON SOMERVILLE 3.92 1 8 50 -1936 -0.13% -41.01 0.021 

REVERE LYNN 5.52 3 8 84 -1844 -0.10% -36.61 0.020 

CHELSEA EVERETT 1.81 1 8 38 -2173 -0.36% -38.27 0.018 

MILFORD HOPEDALE 2.62 3 8 21 -1051 -0.16% -17.43 0.017 

LYNN MARBLEHEAD 7.38 1 8 45 -1656 -0.11% -25.88 0.016 

ANDOVER LAWRENCE 4.80 5 8 65 -3594 -0.12% -55.39 0.015 

HUDSON MARLBORO. 4.02 6 8 42 -1463 -0.06% -22.33 0.015 

FRAMINGHAM NATICK 6.94 8 8 77 -1725 -0.03% -23.80 0.014 

CHELSEA REVERE 2.75 5 8 92 -674 -0.07% -9.25 0.014 

BOSTON CBD WINTHROP 5.93 7 8 264 -7255 -0.28% -88.93 0.012 

SOMERVILLE ARLINGTON 3.92 1 8 45 -2818 -0.17% -32.76 0.012 

BRAINTREE QUINCY 4.05 5 8 158 -7185 -0.21% -73.70 0.010 

SALEM DANVERS 5.97 1 8 36 -1437 -0.12% -14.23 0.010 

N. ATTLEBOR. PLAINVILLE 3.25 2 8 15 -1081 -0.12% -10.68 0.010 

REVERE CHELSEA 2.75 3 8 65 -2292 -0.28% -22.16 0.010 

NEWTON CAMBRIDGE 6.98 1 8 58 -3101 -0.10% -29.92 0.010 

WATERTOWN CAMBRIDGE 3.43 6 8 157 -5918 -0.23% -55.97 0.009 
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Case 3B (𝑭 ≤ 𝟐𝟎, 𝒄𝒗 = 𝟎): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

MEDFORD CAMBRIDGE 4.01 3 20 135 -26 0.00% -389.52 15.275 

ARLINGTON SOMERVILLE 3.92 3 20 97 -28 0.00% -254.30 9.002 

WINCHESTER ARLINGTON 3.32 2 20 32 -9 0.00% -75.34 8.754 

MEDFORD SOMERVILLE 2.45 7 14 282 -113 -0.01% -571.10 5.052 

ARLINGTON CAMBRIDGE 4.14 4 16 161 -77 0.00% -330.12 4.281 

BELMONT WATERTOWN 3.23 6 14 77 -24 0.00% -100.05 4.203 

GLOUCESTER ROCKPORT 5.59 3 10 60 -32 0.00% -81.24 2.516 

MALDEN MEDFORD 2.94 1 20 24 -26 0.00% -62.54 2.417 

TAUNTON RAYNHAM 3.79 2 18 13 -14 0.00% -28.84 2.018 

MALDEN EVERETT 2.09 4 16 116 -146 -0.02% -269.80 1.848 

EVERETT CHELSEA 1.81 1 14 25 -29 -0.01% -48.53 1.695 

NEWTON WATERTOWN 3.80 6 20 88 -92 0.00% -153.88 1.676 

EVERETT REVERE 3.89 1 18 25 -34 0.00% -54.64 1.590 

SOMERVILLE ARLINGTON 3.92 1 16 36 -50 0.00% -71.22 1.430 

NEWTON CAMBRIDGE 6.98 1 14 50 -51 0.00% -71.97 1.423 

WATERTOWN WALTHAM 4.46 5 12 105 -52 0.00% -55.84 1.079 

CAMBRIDGE BELMONT 3.56 4 18 190 -461 -0.02% -478.68 1.038 

EVERETT MALDEN 2.09 1 16 36 -95 -0.01% -86.00 0.902 

CAMBRIDGE WATERTOWN 3.43 6 20 289 -1093 -0.04% -843.22 0.771 

BRAINTREE QUINCY 4.05 1 20 44 -173 -0.01% -128.37 0.744 

WEYMOUTH QUINCY 6.14 2 12 113 -242 -0.01% -174.44 0.721 

MELROSE MALDEN 2.46 2 18 108 -456 -0.05% -306.25 0.672 

CHELSEA EVERETT 1.81 4 16 73 -227 -0.04% -147.84 0.652 

BROOKLINE NEWTON 4.21 4 18 171 -624 -0.02% -402.40 0.645 

SOMERVILLE MEDFORD 2.45 6 20 202 -1004 -0.05% -603.37 0.601 

LAWRENCE HAVERHILL 8.50 3 8 76 -115 0.00% -69.12 0.601 

N. ATTLEBOR. ATTLEBORO 6.19 5 20 41 -177 0.00% -99.03 0.559 

LYNN SWAMPSCOTT 4.13 2 12 99 -319 -0.03% -170.15 0.534 

BELMONT CAMBRIDGE 3.56 1 16 48 -204 -0.01% -108.75 0.533 

MALDEN MELROSE 2.46 3 10 108 -208 -0.02% -110.17 0.530 

NEEDHAM WELLESLEY 3.48 5 18 37 -97 0.00% -51.14 0.525 

MEDFORD ARLINGTON 3.64 4 20 65 -261 -0.02% -124.78 0.478 

LYNN MARBLEHEAD 7.38 1 12 42 -109 -0.01% -51.72 0.476 

ATTLEBORO N. ATTLEBOR. 6.19 5 14 41 -133 0.00% -54.54 0.410 

MANSFIELD FOXBOROUGH 4.03 3 12 21 -64 0.00% -25.59 0.400 

SOMERVILLE MALDEN 4.89 2 16 58 -198 -0.01% -76.39 0.386 

READING WAKEFIELD 3.41 2 14 36 -126 -0.01% -47.69 0.380 

WELLESLEY NEEDHAM 3.48 5 20 40 -191 -0.01% -70.39 0.369 

WATERTOWN CAMBRIDGE 3.43 1 20 32 -233 -0.01% -85.22 0.366 

SWAMPSCOTT LYNN 4.13 2 12 100 -482 -0.05% -174.59 0.362 

WALTHAM WATERTOWN 4.46 6 20 180 -1337 -0.04% -437.54 0.327 

CAMBRIDGE MEDFORD 4.01 5 16 287 -2094 -0.08% -673.61 0.322 

CAMBRIDGE WALTHAM 6.85 3 18 176 -1167 -0.03% -369.89 0.317 

WALTHAM CAMBRIDGE 6.85 4 14 200 -795 -0.03% -248.32 0.312 

BEDFORD LEXINGTON 4.47 2 12 42 -113 -0.01% -34.53 0.306 

ANDOVER LAWRENCE 4.80 4 20 53 -545 -0.02% -159.57 0.293 

BURLINGTON WOBURN 3.61 8 20 66 -113 0.00% -33.01 0.292 

LYNN SAUGUS 3.42 1 18 19 -96 -0.01% -27.69 0.290 

LYNN SALEM 5.61 3 14 148 -949 -0.04% -272.27 0.287 

WOBURN WINCHESTER 3.39 3 16 36 -177 -0.02% -49.51 0.280 
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Case 4B (𝑭 ∈ [𝟔, 𝟐𝟎], 𝒄𝒗 = 𝟎): OD Pairs Ranked by GHG Reduction (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

BEVERLY DANVERS 5.51 1 20 21 -17343 -0.46% -40.09 0.002 

LAWRENCE METHUEN 3.14 8 20 83 -15519 -0.37% -256.73 0.017 

LEXINGTON WALTHAM 4.18 1 20 18 -15363 -0.42% -25.67 0.002 

LEXINGTON BURLINGTON 5.47 2 6 24 -15309 -0.66% 78.72 -0.005 

DANVERS BEVERLY 5.51 1 20 19 -14447 -0.37% -29.84 0.002 

WALTHAM LEXINGTON 4.18 1 20 19 -14363 -0.41% -28.05 0.002 

PEABODY BEVERLY 8.34 2 6 26 -12700 -0.47% 71.20 -0.006 

WOBURN BURLINGTON 3.61 1 20 23 -12653 -0.39% -54.48 0.004 

BROCKTON EASTON 5.95 1 20 15 -11605 -0.26% -3.96 0.000 

BOSTON CBD FRAMINGHAM 20.46 2 10 89 -11536 -0.20% 64.36 -0.006 

BILLERICA LOWELL 6.58 1 20 38 -10490 -0.24% -73.35 0.007 

CONCORD ACTON 4.33 1 8 13 -9745 -0.30% 41.64 -0.004 

ACTON CONCORD 4.33 1 6 14 -9460 -0.34% 58.37 -0.006 

WALTHAM NEWTON 5.21 8 20 134 -9377 -0.12% -117.37 0.013 

BRAINTREE RANDOLPH 4.08 2 20 21 -8297 -0.34% 18.05 -0.002 

HINGHAM WEYMOUTH 4.65 1 20 22 -8059 -0.21% -36.15 0.004 

CANTON STOUGHTON 4.94 1 6 17 -7846 -0.34% 101.79 -0.013 

BRAINTREE WEYMOUTH 3.82 1 20 16 -7164 -0.15% -5.58 0.001 

LEXINGTON WOBURN 5.67 1 6 11 -7156 -0.35% 50.87 -0.007 

BEDFORD BILLERICA 5.24 1 20 12 -7155 -0.24% -13.55 0.002 

WATERTOWN ARLINGTON 5.75 2 6 22 -6864 -0.46% 88.54 -0.013 

BURLINGTON WALTHAM 9.64 1 6 10 -6760 -0.27% 90.57 -0.013 

WOBURN WAKEFIELD 5.89 1 6 12 -6408 -0.41% 38.32 -0.006 

BROCKTON E. BRIDGEW. 6.51 1 6 10 -6278 -0.27% 37.59 -0.006 

BROCKTON ABINGTON 5.29 2 6 18 -6147 -0.26% 34.97 -0.006 

CANTON NORWOOD 5.86 1 6 10 -6089 -0.33% 42.20 -0.007 

BROCKTON W. BRIDGEW. 4.77 1 6 12 -5883 -0.30% 31.57 -0.005 

BOSTON CBD MILTON 8.55 2 6 81 -5639 -0.20% 61.44 -0.011 

BURLINGTON BILLERICA 5.81 1 20 9 -5602 -0.19% -1.67 0.000 

WOBURN LEXINGTON 5.67 1 18 10 -5443 -0.26% 16.63 -0.003 

BROCKTON WHITMAN 4.46 2 20 16 -5260 -0.22% 8.68 -0.002 

BEVERLY PEABODY 8.34 1 20 15 -5116 -0.18% -2.16 0.000 

BEVERLY GLOUCESTER 10.14 2 6 60 -5114 -0.13% 111.53 -0.022 

ARLINGTON WATERTOWN 5.75 2 6 21 -5014 -0.44% 78.48 -0.016 

NEEDHAM DEDHAM 4.49 2 6 17 -4957 -0.32% 98.87 -0.020 

WEYMOUTH HINGHAM 4.65 5 20 48 -4892 -0.13% -35.35 0.007 

DEDHAM NEEDHAM 4.49 1 6 11 -4867 -0.34% 34.92 -0.007 

WALTHAM WELLESLEY 7.15 1 6 11 -4793 -0.24% 39.79 -0.008 

NEWTON BELMONT 7.01 2 6 29 -4645 -0.30% 63.34 -0.014 

LYNNFIELD PEABODY 4.98 1 8 10 -4512 -0.34% 23.39 -0.005 

WALTHAM ARLINGTON 6.44 1 20 23 -4454 -0.17% -1.93 0.000 

ARLINGTON WALTHAM 6.44 2 6 21 -4449 -0.24% 126.04 -0.028 

CANTON RANDOLPH 4.92 1 6 8 -4220 -0.26% 43.53 -0.010 

WAKEFIELD PEABODY 6.00 1 6 8 -4175 -0.30% 71.96 -0.017 

BOSTON CBD MILFORD 31.16 1 6 7 -3703 -0.12% 148.22 -0.040 

BILLERICA BURLINGTON 5.81 1 20 9 -3627 -0.15% 2.46 -0.001 

PEABODY WAKEFIELD 6.00 1 6 8 -3444 -0.26% 49.08 -0.014 

BOSTON CBD WINTHROP 5.93 6 16 247 -3420 -0.13% -459.04 0.134 

WOBURN ARLINGTON 6.71 2 6 27 -3408 -0.23% 46.04 -0.014 

WALTHAM BOSTON 10.82 3 8 177 -3292 -0.04% -1.30 0.000 
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Case 4B (𝑭 ∈ [𝟔, 𝟐𝟎], 𝒄𝒗 = 𝟎): OD Pairs Ranked by Efficiency (PM peak) 

Origin Destination 
Distance 

(mi) 
Number of 

buses 
Fare ($) 

Daily 
Ridership 

Change in 
GHG 

(gCO2e) 

% Change 
of GHG in 
Corridor 

Change in 
Agency 
Cost ($) 

Efficiency 
($/gCO2e) 

MEDFORD CAMBRIDGE 4.01 3 20 135 -26 0.00% -389.52 15.275 

ARLINGTON SOMERVILLE 3.92 3 20 97 -28 0.00% -254.30 9.002 

WINCHESTER ARLINGTON 3.32 2 20 32 -9 0.00% -75.34 8.754 

MEDFORD SOMERVILLE 2.45 7 14 282 -113 -0.01% -571.10 5.052 

ARLINGTON CAMBRIDGE 4.14 4 16 161 -77 0.00% -330.12 4.281 

BELMONT WATERTOWN 3.23 6 14 77 -24 0.00% -100.05 4.203 

GLOUCESTER ROCKPORT 5.59 3 10 60 -32 0.00% -81.24 2.516 

MALDEN MEDFORD 2.94 1 20 24 -26 0.00% -62.54 2.417 

TAUNTON RAYNHAM 3.79 2 18 13 -14 0.00% -28.84 2.018 

MALDEN EVERETT 2.09 4 16 116 -146 -0.02% -269.80 1.848 

EVERETT CHELSEA 1.81 1 14 25 -29 -0.01% -48.53 1.695 

NEWTON WATERTOWN 3.80 6 20 88 -92 0.00% -153.88 1.676 

EVERETT REVERE 3.89 1 18 25 -34 0.00% -54.64 1.590 

SOMERVILLE ARLINGTON 3.92 1 16 36 -50 0.00% -71.22 1.430 

NEWTON CAMBRIDGE 6.98 1 14 50 -51 0.00% -71.97 1.423 

WATERTOWN WALTHAM 4.46 5 12 105 -52 0.00% -55.84 1.079 

CAMBRIDGE BELMONT 3.56 4 18 190 -461 -0.02% -478.68 1.038 

EVERETT MALDEN 2.09 1 16 36 -95 -0.01% -86.00 0.902 

CAMBRIDGE WATERTOWN 3.43 6 20 289 -1093 -0.04% -843.22 0.771 

BRAINTREE QUINCY 4.05 1 20 44 -173 -0.01% -128.37 0.744 

WEYMOUTH QUINCY 6.14 2 12 113 -242 -0.01% -174.44 0.721 

MELROSE MALDEN 2.46 2 18 108 -456 -0.05% -306.25 0.672 

CHELSEA EVERETT 1.81 4 16 73 -227 -0.04% -147.84 0.652 

BROOKLINE NEWTON 4.21 4 18 171 -624 -0.02% -402.40 0.645 

SOMERVILLE MEDFORD 2.45 6 20 202 -1004 -0.05% -603.37 0.601 

LAWRENCE HAVERHILL 8.50 3 8 76 -115 0.00% -69.12 0.601 

N. ATTLEBOR. ATTLEBORO 6.19 5 20 41 -177 0.00% -99.03 0.559 

LYNN SWAMPSCOTT 4.13 2 12 99 -319 -0.03% -170.15 0.534 

BELMONT CAMBRIDGE 3.56 1 16 48 -204 -0.01% -108.75 0.533 

MALDEN MELROSE 2.46 3 10 108 -208 -0.02% -110.17 0.530 

NEEDHAM WELLESLEY 3.48 5 18 37 -97 0.00% -51.14 0.525 

MEDFORD ARLINGTON 3.64 4 20 65 -261 -0.02% -124.78 0.478 

LYNN MARBLEHEAD 7.38 1 12 42 -109 -0.01% -51.72 0.476 

ATTLEBORO N. ATTLEBOR. 6.19 5 14 41 -133 0.00% -54.54 0.410 

MANSFIELD FOXBOROUGH 4.03 3 12 21 -64 0.00% -25.59 0.400 

SOMERVILLE MALDEN 4.89 2 16 58 -198 -0.01% -76.39 0.386 

READING WAKEFIELD 3.41 2 14 36 -126 -0.01% -47.69 0.380 

WELLESLEY NEEDHAM 3.48 5 20 40 -191 -0.01% -70.39 0.369 

WATERTOWN CAMBRIDGE 3.43 1 20 32 -233 -0.01% -85.22 0.366 

SWAMPSCOTT LYNN 4.13 2 12 100 -482 -0.05% -174.59 0.362 

WALTHAM WATERTOWN 4.46 6 20 180 -1337 -0.04% -437.54 0.327 

CAMBRIDGE MEDFORD 4.01 5 16 287 -2094 -0.08% -673.61 0.322 

CAMBRIDGE WALTHAM 6.85 3 18 176 -1167 -0.03% -369.89 0.317 

WALTHAM CAMBRIDGE 6.85 4 14 200 -795 -0.03% -248.32 0.312 

BEDFORD LEXINGTON 4.47 2 12 42 -113 -0.01% -34.53 0.306 

ANDOVER LAWRENCE 4.80 4 20 53 -545 -0.02% -159.57 0.293 

BURLINGTON WOBURN 3.61 8 20 66 -113 0.00% -33.01 0.292 

LYNN SAUGUS 3.42 1 18 19 -96 -0.01% -27.69 0.290 

LYNN SALEM 5.61 3 14 148 -949 -0.04% -272.27 0.287 

WOBURN WINCHESTER 3.39 3 16 36 -177 -0.02% -49.51 0.280 
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